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DESCRIPTION 

ANALYSIS APPARATUS AND ANALYSIS DISC USED FOR THE SAME 

5 Technical Field 

The present invention relates to an analysis apparatus 
in which a sample like blood, for example, is set on an optical 
disc for analysis and such analysis object is traced and 
captured as an image. 

10 

Background Art 

An analysis apparatus is disclosed in Published Japanese 
translation of PCT international publication for patent 
application No. 10-504397 (WO96/09548) and so on, in which 

15 an analysis object set on the tracks of an analysis disc is 
traced and an image is obtained by using a compact disc for 
recording audio or video (hereinafter referred to as an optical 
disc) and the reproducing function of an optical disc drive 
for reproducing the disc. 

20 To be specific, a typical optical disc drive is configured 

as shown in FIG. 9. 

An optical disc 101 is rotationally driven in the direct ion 
of arrow C by a disc motor 102 . A screw shaft 105 is rotationally 
driven by a traverse motor 104 so that a pickup 103 for 

25 irradiating the optical disc 101 with detection light and 
detecting reflected light moves in the radial direction (the 
direction of arrow A) of the optical disc 101. 

The traverse motor 104 and the disc motor 102 are operated 
by a servo control circuit 106 according to the reproduction 

30 output of the pickup 103 in the following manner: 

According to the reproduction output of the pickup 103, 
the servo control circuit 106 drives the traverse motor 104 
so as to trace tracks composed of pits or grooves, etc. , detects 
address information recorded on the tracks of the optical disc 
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101, and drives the disc motor 102 with a constant linear 
velocity (CLV control) . 

Further, the reproduction output of the pickup 103 is 
processed by a reproducing device 107, so that a sound signal 
5 or a video signal that serve as data recorded on the tracks 
are reproduced and outputted. 

On the other hand, the analysis apparatus is almost 
identical to the typical optical disc drive in block diagram 
form. In the case of the analysis apparatus, as shown in FIG. 

10 10, a mixture of a sample and a reagent corresponding to a 
test item is set on the optical disc 101 as an analysis object 
B in addition to a track 101a. In the case of the analysis 
apparatus, the servo control circuit 106 and the reproducing 
device 107 obtain an image of the analysis object B on the 

15 optical disc 101 as described below . The direction of an arrow 
on the track 101a indicates the tracing direction of detection 
light from the pickup 103. 

Also in the case of an analysis disc, time information 
or the like composed of pits, grooves, etc. on the optical 

20 disc is formed according to the standards of conventional 
optical discs for recording audio or video, and thus the 
specific explanation thereof is omitted. Specific examples- 
are Compact Disc System Description (commonly called Red Book 
standard) and Compact Disc Readable System Description 

25 (commonly called Orange Book standard) . 

The laser irradiation point of the pickup 103 controlled 
by the servo control circuit 106 traces the spiral tracks 101a 
of the optical disc 101. The tracks 101a have a pitch of 1.6 
ym on the optical disc according to Orange Book standard. The 

30 pickup 103 traces 1, 2, 3, 8, in turn for each rotation 
of the optical disc 101. 

That is, in the operations of the analysis apparatus, 
a portion of the analysis object B and a portion of the track 
101a are alternately passed and traced. In the case of the 

35 analysis apparatus, the reproducing device 107 extracts only 
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data of a portion of the analysis object B that is obtained 
by tracing, and reconfigures data, so that video or shape count 
is performed. 

The analysis apparatus may detect and process light 
5 reflected from an optical disc in the same manner as a typical 
optical disc drive for reproducing an optical disc, and the 
analysis apparatus may detect and process light passing 
through an optical disc. 

Absolute time is engraved as address information on a 
10 disc such as a CD and a DVD. The time information is composed 
of minutes, seconds, and frames. One second is constituted 
of 75 frames. 

The recording system of the time information is broadly 
divided into the following two kinds: a system for recording 

15 data by changing a length of a pit such as EFM and a system 
for recording after a groove is snaked by FM modulation on 
a recording disc. 

Even when the ordinary time information of the optical 
disc is used to construct a video signal or perform shape count 

20 in the analysis apparatus, analysis accuracy cannot be 
expected to improve for the following rea-sons: 

In both of the optical disc drive and the analysis 
apparatus, existing address information recorded on an optical 
disc is used to search for a given position on the optical 

25 disc 101 . However, when a minimum unit distance obtained from 
the address information is calculated based on the example 
of the typical optical disc having 75 frames per second, just 
120 (cm) ^ 75 (frames) =1.6 (cm/frame) is obtained at the 
minimum because the disc has a linear velocity of 1.2 to 1.5 

30 m/S. That is, accuracy only to 16 mm can be specified even 
in one frame serving as the minimum unit. 

An analysis apparatus for a blood test requires accuracy 
enabling the detection of an object of about 10 ym in a small 
area of 5 square millimeters on the optical disc 101 . However, 

35 when video processing is performed on an image of the analysis 



object B, which is read in time series by the pickup 103 tracing 
the tracks, to obtain an accurately read image shown in FIG. 
11(b), only a read image shown in FIG. 11(a) can be obtained 
in the present state where the reproducing device 107 performs 
video processing according to the address information. 

To be specific, the reproduced image has a displacement 
in the rotation direction C of the optical disc 101 as shown 
in FIG. 11(a) and has a value far from accuracy required for 
analysis of blood and so on. Thus, it is understood that the 
image is too rough to be used. 

An object of the present invention is to provide an 
analysis apparatus which can perform shape analysis satisfying 
accuracy required for analysis of blood and so on, and a special 
analysis disc used for the same. 

Disclosure of the Invention 

In the present invention, address information engraved 
on an optical disc is not used for constructing signals as 
an image, the signals being read in time series by a pickup 
which traces tracks. Video processing for alignment is 
performed relative to another instead of the address 
information, so that video acquisition or shape count is 
performed with high accuracy. 

An analysis apparatus according to Embodiment 1 of the 
present invention irradiates detection light on an analysis 
disc having an analysis object disposed on a art thereof, and 
reads a state of the analysis object . The analysis disc having 
a mark is set in the apparatus, the mark being recorded over 
a radial direction of a reading area at least in one of frontward 
and rearward positions of the reading area in a rotation 
direction, and the reading area being disposed with the 
analysis object. The analysis apparatus comprises a pickup 
for detecting the mark and detection light from the analysis 
object disposed onthesetanalysisdisc, and an image processor 
which performs video acquisition or shape count on the analysis 
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object by performing video processing for aligning the 
analysis object and a reading signal of the mark by a time 
axis relative to a position of the mark, the analysis object 
and the reading signal of the mark being read in time series 
5 by the pickup that traces tracks. 

The analysis disc of the present invention enables 
reproduction and tracing on a pit or a groove and has a data 
region for controlling the rotation of the disc and a reading 
area having an analysis object therein, wherein a mark is 
10 recorded over the radial direction of the reading area in which 
the analysis object is disposed, at least in one of frontward 
and rearward positions of the reading area in the rotation 
direction. 

Further, according to the analysis disc of the present 
15 invention, the mark is formed as a pit, a groove, or a land, 
or by printing, removing a mirror surface, or forming an odd 
shape . 

Moreover, according to the analysis disc of the present 
invention, the mark is formed as a pit, a groove, or a land 

20 with a specific pattern different from the data region. 

Besides, according to the analysis disc of the present 
invention, the specific pattern of the mark is varied according 
to a plurality of reading areas each being disposed with the 
analysis object. 

25 Further, according to the analysis disc of the present 

invention, the specific pattern of the mark is varied according 
to a kind of the analysis object disposed in the reading area. 

An analysis apparatus according to Embodiment 2 of the 
present invention has an analysis disc having marks with 

30 different specific patterns according to a plurality of 
reading areas in at least one of frontward and rearward 
positions of the reading areas in the rotation direction, each 
reading area being disposed with an analysis object. The 
analysis apparatus comprises a pickup for detecting a mark 

35 and detection light from the analysis object disposed on the 



set analysis disc, and an image processor which performs video 
acquisition or shape count on the analysis object by performing 
video processing for aligning the analysis object and a reading 
signal of the mark by a time axis relative to the position 
of the mark, analysis object and the reading signal of the 
mark being read in time series by the pickup that traces a 
track- The image processor also manages video processing 
results according to the specific pattern in association with 
the reading area. 

Further, an analysis apparatus according to Embodiment 
3 of the present invention has marks of different specific 
patterns according to a kind of an analysis object, in at least 
one of frontward and rearward position of a reading area in 
the rotation direction, the reading area on a set analysis 
disc being disposed with the analysis object. The analysis 
apparatus comprises a pickup for detecting the mark and 
detection light from the analysis object, and an image 
processor which performs video acquisition or shape count on 
the analysis object by performing video processing for 
aligning the analysis object and a reading signal of the mark 
by a time axis relative to the position of the mark, the analysis 
object and the reading signals of the mark being read in time 
series by the pickup that traces a track. The image processor 
also manages video processing results according to the 
specific pattern in association with the kind of the analysis 
object disposed in the reading area. 

Brief Description of the Drawings 

FIG. 1 is a structural diagram showing an analysis 
apparatus according to Embodiment 1 of the present invention; 

FIG. 2 is a plan view showing an analysis disc used for 
the embodiment; 

FIG. 3 is an enlarged plan view showing a main part of 
the analysis disc according to the embodiment; 
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FIG- 4 is an explanatory drawing showing image processing 
of the analysis apparatus according to the embodiment; 

FIG. 5 is an enlarged sectional view showing the formation 
of a mark, taken along the track of the analysis disc according 
5 to each embodiment; 

FIG. 6 is a plan view showing an analysis disc according 
to Embodiment 2 of the present invention; 

FIG. 7 is a plan view showing an analysis disc according 
to Embodiment 5 of the present invention; 
10 FIG. 8 is an enlarged sectional view of the analysis disc 

that shows the formation of a mark according to Embodiment 
5 of the present invention; 

FIG. 9 is a structural diagram showing a conventional 
and typical optical disc drive; 
15 FIG. 10 is an enlarged plan view showing a main part of 

a conventional analysis disc; and 

FIG. llisan explanatory drawing showing image processing 
of a conventional analysis apparatus. 

20 Best Mode f or Carrying Out the Invention - 

Referring to FIGS. 1 to 8, embodiments of the present 
invention will be described below. 
(Embodiment 1) 

FIG . 1 shows an analysis apparatus of the present invention . 

25 The configuration of a reproducing device 107 constituted of 
a microcomputer and an analysis disc 108 used for analysis 
instead of the optical disc 101 are different from those of 
the conventional art. 

As shown in FIG. 2, the analysis disc 108 is configured 

30 so that a mixture of a sample and a reagent corresponding to 
a test item is set as an analysis object B on the optical disc 
101. Only on a position immediately in front of a reading 
area 109 in a rotation direction C, the reading area 109 having 
the analysis object B therein, a mark llOF is recorded over 

35 the radial direction (the direction of arrow A) of the reading 
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area. In FIG. 2, two analysis objects B are provided on the 
analysis disc 108 and the marks llOF are formed immediately 
in front of the analysis objects B. 

FIG. 5 shows specific examples of the position of the 
5 analysis object B in the analysis disc 108 and the mark llOF 
in the analysis disc 108. 

As shown in FIG. 5(a), the analysis object B is provided 
between a surface 108a and a track 101a of the analysis disc 
108. The mark llOF is formed by printing ink 111 like a belt 

10 on the back of the optical disc 101 . In FIG. 5 (a) , reference 
numeral 112a denotes a pit or a groove formed on the track 
101a which has been subjected to mirror-like finishing. 
Reference numeral 112b denotes a land formed on the track 101a 
which has been subjected to mirror-like finishing. 

15 As indicated by a virtual line of FIG. 5 (a) , the analysis 

object B may be provided between the track 101a and a back 
108b of the analysis disc 108. 

A pickup 103 traces the spiral track 101a of the analysis 
disc 108 . A servo control circuit 106 drives a traverse motor 

20 104 so that the track 101a composed of pits or grooves and 
so on is traced according to the reproduction output of the 
pickup 103. Further, the servo control circuit 106 detects 
the address information recorded on the track 101a and drives 
a disc motor 102 with a constant linear velocity (CLV control ) . 

25 The reproducing device 107 serving as an image processor 

is configured as below. 

The reproducing device 107 first accumulates image data, 
which has been read by the pickup 103 in time series, as trace 
data in a memory 113. In this case, similar processing is 

30 performed on the two analysis objects B. Thus, referring to 
FIG. 5, one of the analysis objects B will be discussed as 
an example to describe the contents of the processing'. 

FIG. 4 (a) shows trace data. The pickup 103 traces first 
to ninth tracks in this order from above to below in FIG. 4 (a) 

35 for each rotation of the optical disc 101, and accumulates 
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the trace data in the memory 113. In this case, a part of 
the analysis object B is positioned on the second track to 
the eighth track. Reference numerals V2 to V8 represent the 
resolution image data of the analysis object B. Reference 
5 numerals SI to S9 represent trigger signals on respective track 
positions where the mark llOF has been read. 

A first processing section 116 is constituted of a trigger 
circuit 114 for detecting a trigger signal in trace data having 
been read from the memory 113 and a switch circuit 115 for 

10 correcting the time axis of trace data in each track based 
on the detection output of the trigger circuit 114 . The first 
processing section 116 properly delays the timing to output 
the trace data, which has been read from the memory 113, to 
the subsequent stage, moves the time axis of trace data in 

15 each track so that the positions of the trigger signals SI 
to S9 are aligned with one another as show in FIG. 4 (b) , and 
outputs image data D. To be specific, in FIG. 4, the outputs 
of the trigger signals SI and S3 to S9 are delayed so as to 
be aligned with the position of the trigger signal S2. 

20 The trace data in each track that has been subjected to 

time base correction relative to the mark llOF is accumulated 
in a second processing section 117. Then, the trace data is 
outputted as reproduction image output. Further, when shape 
count is necessary as well as video acquisition of the analysis 

25 object, counting is performed in each unit area. 

In this way, the time axes are aligned relative to the 
position of the mark llOF, so that image data can be obtained 
with higher accuracy than the conventional art, in which time 
axes are aligned relative to address information. 

30 (Embodiment 2) 

FIG. 6 shows an analysis disc of Embodiment 2. 
In Embodiment 1, the mark llOF is disposed only on a 
position immediately in front of the reading area 109 in the 
rotating direction C, the reading area 109 having the analysis 

35 object B therein. On an analysis disc 108 shown in FIG. 6, 
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a mark llOB identical to the mark llOF is disposed just behind 
an analysis object B. 

In the case of Embodiment 1 where the mark llOB is not 
provided, trace data of one track is recorded in the first 
5 memory 113 until the subsequent mark llOF is read. In the 
case where the analysis disc having the mark llOF just behind 
the analysis object B is used and a reproducing device 107 
of the analysis apparatus accumulates trace data in the first 
memory 113 from when the mark llOF is read until the mark llOB 
10 is read, it is possible to prevent accumulation and processing 
from being performed on trace data in a part irrelevant to 
the analysis object B. Thus, efficient data processing can 
be expected. 
(Embodiment 3) 

15 In Embodiment 1 , the reproducing device 107 of the analysis 

apparatus performs time base correction so that the trigger 
signals SI to S9 having read the mark llOF are aligned with 
one another. The same effect as Embodiment 1 can be expected 
also by using an analysis disc 108 where the mark llOF is absent 

20 and the mark llOB is provided just behind the analysis object 
B, and a reproducing device 107 of the analysis apparatus 
performs time base correction so that trigger signals having 
read the mark llOB are aligned with one another. 

Moreover, in Embodiments 1, 2, and 3, as shown in FIG. 

25 2 or 6, the marks llOF and llOB are offset from the center 
ofthediscandare disposed in parallel with the reading portion 
of the analysis target B. In this case, a distance between 
the mark and a sample is not so different between the inner 
edge and the outer edge of the disc. Thus, when a relatively 

30 large sample (several millimeters or more) is visualized, a 
distortion is small in the reproduction of an image. 
(Embodiment 4) 

In the analysis discs 108 of the foregoing embodiments, 
the mark llOF, the mark llOF and the mark llOB, and the mark 

35 llOB are all formed by printing as shown in FIG. 5(a). As 
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shown in FIG. 5 (b) , the mark llOF, the mark HOP and the mark 
llOB, and the mark llOB can be similarly formed by providing 
a portion 118, which has lost a mirror surface, on a part of 
the track 101a having been subjected to mirror- like finishing . 
5 To be specific, BCA is provided on a mirror surface of a DVD. 

Further, as shown in FIG. 5(c), the mark llOF, the mark 
llOF and the mark llOB, and the mark llOB can be similarly 
formed by providing an oddly shaped port ion 119 such as a concave 
portion on a part of the outside of the analysis disc 108. 

10 To be specific, the disc is changed in shape to reflect light 
on a data track surface. 

The specific positions and ranges of the portion 118, 
which has lost a mirror surface, and the oddly shaped portion 
119 on the analysis disc 108 correspond to one of a position 

15 immediately in front of, a position in the front of or behind, 
and a position just behind the reading area 109 in the rotating 
direction, the reading area having the analysis object B 
therein. The positions and ranges are similar to those of 
the marks in the foregoing embodiments. 

20 An analysis apparatus, which uses the analysis disc 108 

having the portion 118 having lost a mirror surface or the 
oddly shaped portion 119, is different from the foregoing 
embodiments only in that the portion 118 having lost a mirror 
surface or the oddly shaped portion 119 are read and trigger 

25 signals having detected mark positions are generated. 

InFIGS. 5(b) and5(c), the posit ion of the analysis obj ect 
B on the analysis disc 108 is the same as that of FIG. 5(a) . 
(Embodiment 5) 

In the foregoing embodiments, the mark llOF, the mark 

30 llOFandthemarkllOB, andthemarkllOBare formed by printing, 
removing a mirror surface, or forming an odd shape. The mark 
may be provided on the pit, the groove 112a, or the land 112b 
of the analysis disc 108. 

To be specific, by detecting the mark with a pickup 103, 

35 it is possible to make a distinction between atrackdata portion 
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and a reading area 109 having an analysis object B therein. 
An example will be discussed below. 

The mark is constituted of pits such as EFM and MFF. To 
be specific, the mark is constituted of prepits, LPP (land 
5 prepits) (recorded as address information on a DVD-R/RW and 
engraved as prepits on lands between tracks, and to be specific, 
CAPA (prepits for the address on a DVD-RAM)) and so on. 
Modulation of some kind including a wobble is superimposed 
on a groove or a land. 

10 The specific position and range of the mark constituted 

of pits, grooves, or lands on the analysis disc 108 correspond 
to one of a position immediately in front of, a position in 
the front of or behind, or a position just behind the reading 
area 109 in the rotating direction, the reading area 109 having 

15 the analysis object B therein. The position and range are 
similar to those of the marks in the foregoing embodiments. 

An analysis apparatus, which uses the analysis disc 108 
having the mark constituted of pits, grooves, or lands, is 
different from the foregoing embodiments only in that the mark 

20 is read by the pickup 103 and trigger signals having detected 
mark positions are generated. 

On the analysis disc 108 where the mark is constituted 
of pits, groove, or lands, the specific pattern of the mark 
is varied by modulating the mark so that the array position 

25 or analysis contents of the analysis object B can be identified 
ontheanalysisdisc 108. In this case, the analysis apparatus 
using the analysis disc 108 is configured as below. 

The reproducing device 107 of the analysis apparatus using 
the analysis disc 108 where the specific pattern of the mark 

30 is varied by performing modulation identifying the array 
position of the analysis object B, the reproducing device 107 
being configured so as to output image data on which the pickup 
103 reads the mark and time base correction is performed 
relative to trigger signals having detected mark positions, 

35 and data for identifying, based on the specific pattern of 
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the read mark, the array position where the image data belongs 
to the analysis object B on the analysis disc 108. 

For example, when the analysis disc shown in FIG. 7 is 
configured using such an analysis apparatus, it is possible 
5 to conduct blood tests on two or more persons at the same time 
and manage test results for each person. 

The illustrated analysis disc 108 is divided broadly into 
four regions by marks llOL, and three analysis objects B can 
be disposed in respective regions with marks llOS. The marks 

10 llOL and IlOS are formed so as to radially stretch from the 
center of the disc along the radial direction with different 
patterns, so that the analysis objects B can be managed. 

With this configuration, blood from a different person 
is spotted in each region, and then, tests are conducted. Thus, 

15 it is possible to manage the test results of four persons at 
the same time. Further, on this disc, three analysis objects 
B can be disposed for each person, so that the same test can 
be repeated three times for each person. 

In the reproducing device 107 of the analysis apparatus 

20 using the analysis disc 108 where the specific pattern of the 
mark is varied by performing modulation identifying the 
analysis contents of the analysis object B, the reproducing 
device 107 being configured so as to manage image data on which 
the pickup 103 reads the mark and time base correction is 

25 performed relative to trigger signals having detected mark 
positions, and manage the kind of desired analysis object in 
a coordinated manner based on the specific pattern of the read 
mark. Thereafter, the contents of image processing, the 
counting method, the decision method, and so on are 

30 automatically processed according to the kind of analysis 
ob j ect . 

''The kind of analyst object'' indicates analysis items 
such as cholesterol, erythrocyte, and leukocyte when a sample 
is blood. Further, the reproducing device 107 serving as an 
35 image processor is configured as follows: regarding reading 
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signals of the mark, visualization is performed to align time 
axes relative to the position of the mark, an image of the 
analysis object is obtained or shape count is performed, and 
the visualization results are managed in association with the 
5 reading area based on the specific pattern. 

A disc shown in FIG, 7 can be used as an analysis disc 
applicable to such an analysis apparatus. In this case, the 
kind of analysis object is changed in each region of the analysis . 
disc, so that blood of one person can be tested and managed 

10 three times for four kinds of test items. Moreover, the kind 
of analysis object can be changed in a region of the analysis 
disc. In this case, blood of two or more persons can be tested 
and managed for two or more test items on a single disc. 

The mark llOF, the mark HOP and the mark llOB, and the 

15 mark llOB may be provided as two or more marks in consideration 
of the occurrence of a reading error. For example, the order 
of marks from the closest to the analysis object B is modulated 
and recorded on a marker, and then the order is read, so that 
the function of the marker can be performed by interpolation 

20 even in the event of a reading error of the marker. 

To be specific, as shown in FIG- 8, in the case where 
the mark llOF has marks 110F5, 110F4, and llOFl at regular 
intervals of ^^5", ^M'', ^^3'', ""^2" , and ^^1" as the mark llOF comes 
closer to the analysis object B, for example, even when the 

25 mark 110F2 of "'2" is not read and missed, previously read ''5"; 
''4", and ''3" are counted and theruleof intervals is understood, 
so that "'2'' can be generated without any trouble. Also when 
^'1" is missed, "'0" position is similarly expected and thus 
the function of a video acquisition trigger can be performed. 

30 With this interpolation, in CAV control where an optical 

disc has a constant rotation instead of CLV control having 
a constant linear velocity, the acquisition of the rule of 
mark intervals is used in synchronization with video 
processing, so that an image can be acquired. 
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That is, by using the mark intervals as in the CAV reading 
of an ordinary CD and DVD, CAV control reading is performed 
on an image of a sample. In the case of CAV control, control 
is performed so that a disc has a constant rotation. Therefore, 
5 a travel distance is different between the inner edge and the 
outer edge for each hour . When an image of a sample is acquired, 
acquisition at regular intervals results in an image different 
from actual one. In order to eliminate this problem, it is 
necessary to have different intervals of video acquisition 

10 between the inner edge and the outer edge. It is strictly 
necessary to have the same conditions as the video acquisition 
of CLV control. In this method, the mark intervals of the 
marker are provided regularly on the disc regardless of whether 
on the inner edge or the outer edge. A reading device 

15 synchronizes a reading cycle of an image with the mark intervals 
and acquires an image of a sample while keeping the 
synchronization. In this case, the method is used for a unit 
which changes the reading cycle according to a change in linear 
velocity of the disc. 

20 Although the foregoing embodiments discussed a blood 

sample, the present invention is applicable to other kinds 
of analysis. To be specific, the present invention is 
applicable to analysis on drinking water such as tap water 
and analysis on water quality of a reservoir and so on. 

25 In each of the foregoing embodiments, as shown in FIG. 

5, the track 101a is provided above or below the analysis object 
B . The present invention can be implemented without providing 
the track 101a in the region of the analysis object B. 

As described in Embodiments 1 to 5, according to the 

30 analysis apparatus of the present invention and the analysis 
disc used for the same, an analysis disc is used where a mark 
is recorded over the radial direction of a reading area, in 
which an analysis object is disposed, at least in front of 
or behind the reading area in the rotation direction, a pickup 

35 is provided which detects the mark and detection light from 
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the analysis object disposed on the set analysis disc, and 
an image processor which perforins video acquisition or shape 
count on the analysis object by performing video processing 
for aligning time axes relative to the position of the mark, 
5 on the analysis object and the reading signals of the mark, 
the analysis object being read in time series by the pickup 
which traces tracks. Thus, analysis accuracy can be expected 
to improve from the conventional art. 



